Aim To assess the evidence on the positive and negative effects of population-wide drinking-water fluoridation strategies to prevent caries. To achieve this aim, five objectives were identified:
Study selection Quality inclusion criteria were based on a predefined hierarchy of evidence (A, B and C; see Table) . Studies of efficacy were included if they were of evidence level A or B. In order to allow the broadest search for evidence on potential adverse effects, studies of all levels of evidence were included. Objective-specific inclusion criteria, based on selection of participants, intervention, outcomes assessed and study design appropriate for a given objective were then applied. Study validity was formally assessed using a published checklist modified for this review. 1 Inclusion criteria were assessed independently by at least two reviewers. Extraction of data and validity assessment of included studies was independently performed by two reviewers, and checked by a third reviewer. Disagreements were resolved through consensus.
Data extraction and synthesis
Where the data were available in a suitable format, measures of effect and 95% confidence intervals were plotted. Heterogeneity was investigated by visual examination and statistically using the Q-statistic. Where no evidence of heterogeneity was found a meta-analysis was conducted to produce a pooled estimate of the measure of effect. Statistically significant heterogeneity was investigated using meta-regression. Multiple regression analysis was used to explore the relationship between fluoridation and fluorosis.
Results Two hundred and fourteen studies met full inclusion criteria for one or more of the objectives. No randomised controlled trials of the effects of water fluoridation were found. The study designs included 45`before and after' studies, 102 cross-sectional studies, 47 ecological studies, 13 cohort (prospective or retrospective) studies and seven case-control studies. Several studies were reported in multiple papers over a number of years.
Conclusions This review presents a summary of the best available and most reliable evidence on the safety and efficacy of water fluoridation. Given the level of interest surrounding the issue of public water fluoridation, it is surprising to find that little highquality research has been undertaken. This review should provide both researchers and those commissioning research with an overview of the methodological limitations of previous research conducted in this area. The evidence of a benefit of a reduction in caries should be considered together with the increased prevalence of dental fluorosis. The research evidence is of insufficient quality to allow confident statements about other potential harms or whether there is an impact on social inequalities. This evidence on benefits and harms needs to be considered along with the ethical, environmental and ecological costs and legal issues that surround any decisions about water fluoridation. All of these issues fall outside the scope of this review. Any future research into the safety and efficacy of water fluoridation should be carried out with appropriate methods to improve the quality of the existing evidence base.
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